One hundred consecutive cases of haematuria were studied prospectively. The results showed a high proportion (52%) of serious urological disease. The need for thorough investigation of even minor degrees of haematuria is again emphasized.
. Diagnostic data on 100cases of haematuria Thirty-seven patients had urinary tract malignancy (Table 1) . Twenty-nine of these were bladder tumours of which 14 were histological grade I or II and 13 invasive grade III. One patient had a huge, inoperable tumour mass in the bladder and one had carcinoma-in-situ, There were 3 cases of primary transitional cell carcinoma of the ureter and one carcinoma of the renal pelvis. The average age of this group was 62 years (range 44-84). Intravenous urography gave a definitive diagnosis in 22 cases, was suspicious in 6 cases and missed a bladder tumour in only 5 cases. Urinary cytology was less helpful, with a 10% false-positive rate and a 33% true positive rate. The other malignant cases were 3 hypernephromas, suggested by intravenous urography and confirmed by ultrasound and CT scanning, and one case of prostatic carcinoma with intractable bleeding after radical X-ray therapy.
A further 15 cases had serious non-malignant urological conditions. Ten patients had urinary stone disease, all requiring urological management and 4 needing major surgery. Three had high pressure chronic retention with varying degrees of uraemia, hypertension and oedema. Undetected or neglected, this condition is fatal and required both transurethral resection of prostate or bladder neck and careful management of the often vast postoperative diuresis. One patient required Anderson-Hynes pyeloplasty for pelviureteric junction obstruction. After loin pain, haematuria is the second commonest presentation of this condition. One patient had a gross pyocystus requiring drainage.
Thirty-eight percent of cases had benign, nonserious conditions. Many of these required cystoscopy, not only to exclude malignancy but also correct their troublesome symptoms. Sixteen patients had benign urethral disorders such as inflammation, stenosis, stricture and caruncle. Eleven patients had proven urinary tract infection: 5 had acute cystitis,
Introduction
Few signs focus the attention more than the appearance of blood in the urine. Recurrent attacks of haematuria usually lead to early medical attention. Solitary episodes may be ignored by the patient in the hope that nothing serious is amiss. Bleeding around the time of menstruation may be misinterpreted or missed completely. The association of inflammatory symptoms can lead to a circumstantial clinical diagnosis of urinary infection without referral for urological investigation. Few prospective reviews of this common sign exist and there are no current data on its causes and most suitable management. This prospective analysis of 100 consecutive adult cases presents the causes of haematuria and studies the question of how comprehensive its investigation should be.
Patients and methods
During a random 5·month period, 100 consecutive patients with haematuria were analysed prospectively. Upon receipt of the general practitioner's letter or consultation note from a colleague, the patient was immediately entered into the study. The only criteria for inclusion were that the patient was over 16 years and the reason for referral was haematuria. At the first visit, a history was obtained and the patient examined. Urine was collected for microscopy, culture and cytology, and intravenous urography and chest X·ray were arranged. The patient was immediately listed for cystoscopy. At the second outpatient attendance, a second urine sample was obtained for culture and cytology and depending on the results any further investigations (e.g. ultrasound) arranged. The only deviation from the normal practice of the department was the routine use of urinary cytology. All patients subsequently had cystourethroscopy, either by itself or prior to definitive procedures such as nephrectomy, pyelolithotomy or transurethral surgery.
Results
The series comprised 76 males and 24 females with an average age of 59 years (range 25-84). Bleeding was macroscopic in 90 cases and microscopic in 10. The mean time for the first detected bleed to attendance at the outpatient department was 13.5 weeks, with a range of 1 day to 3 years; and from attendance to definitive surgery 8 weeks, with a range ofl-114 days. 
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Journal of the RoyalSocietyofMedicine Volume 80 September1987 one chronic bacterial cystitis, one chronic pyelonephritis, 3 chronic bacterial prostatitis, and one pyocystus, as already mentioned.
Eight patients had 'prostatic bleeding' -a rather tenuous diagnosis based on the exclusion of other conditions, digital evidence of an enlarged prostate gland and the observation on cystourethroscopy of friable mucosa in the region of the bladder neck and prostatic urethra, which bleeds easily on contact with the cystoscopy. Two patients had asymptomatic renal cysts requiring no intervention. One patient had a bladder diverticulum and one patient's haematuria was attributable to his being on anticoagulants, after exclusion of other causes. In 6 cases no cause was found for the haematuria. Four patients declined cystoscopy and their investigations could not be completed.
In 10 cases the bleeding was microscopic and not noticed by the patient. One of these had bladder carcinoma, two had stones, 4 had urethral strictures and one had a renal cyst. Only 2 had no urological abnormality.
Discussion
Convention teaches that until proven otherwise, haematuria is indicative of serious urinary tract disease", Thus it is argued that, however, trivial the bleeding, comprehensive investigation to determine its cause is necessary", It is important to define what is meant by haematuria. Gross bleeding into the urine with or without clots is self-evident, Haemoglobinuria should be distinguished from true haematuria, but may none the less require clarification. Discoloration of the urine due to myoglobin, excessive beetroot ingestion, wax crayon sucking, rifampicin therapy or bilirubinuria, for example must be excluded. Microscopic haematuria is less easy to quantify in terms of pathological potential. The upper limit of normal for red blood cells in the urine has been given as between 5000 3 and 20000 4 per ml. Routine testing with Haemostix (Ames-Miles) gives positive reactions at a minimum concentration of 50000 ml. This is well above the accepted upper normal limits for microscopy and, for the purpose of this study, a positive result was regarded as deserving full investigation. Microscopic haematuria, especially in patients over 40 years of age, should always be taken seriously':".
Thirty-seven percent of our patients had urinary tract cancer, which contrasts with figures of 22% by Lee and Davis 7 in 1956,and 23% by Carter and Rous" in 1981, both in the USA. The figure is surprisingly high. Ours was an unselected random study, patients being entered consecutively for investigation simply on receipt of the general practitioner's letter asking for advice regarding haematuria. Each year for the past three years, 70 new cases of bladder cancer have been diagnosed in this urological department, so unless referral patterns change, the incidence is unlikely to alter. Environmental factors may account for some of these cases as the catchment area includes several large chemical works and tyre factories. The hospital caters for an area in which the general practitioner services are extremely good and the hospital provides a comprehensive laboratory service for these doctors. Thus some cases of less serious conditions, such as cystitis in young women, are probably being sifted out and treated without hospital referral. This fact may contribute to the high incidence of serious malignant disease in this study. All our patients with cancer were aged over 40. It is worth emphasizing that one case had only microscopic bleeding. In addition to these 37 malignant cases, a further 15% of patients had serious urinary tract disease such as stone, chronic retention or pelviureteric junction obstruction. Only 38% of patients had what might be termed non-serious explanations for the haematuria. Without full urological assessment, it was not possible to predict which patients belonged to which category. In this respect our experience of urinary cytology was disappointing. The intravenous urogram was essential, however, and, particularly in malignant cases, its combination with cystoscopy resulted in 100% detection.
Reports have appeared suggesting that the traditional practice of insisting on intravenous urography and cystoscopy in all patients with haematuria may be over-aggressive. This may be true in some groups. The young female patient with a classic attack of bacterial cystitis and haematuria is unlikely to be harbouring a urinary tract carcinoma. Similarly, the healthy young marathon runner with short-lived post exercise haematuria might be better served by close history, examination, urinalysis to ensure that the abnormality has disappeared, rather than urgent urography and cystoscopy. However, this study supports the old adage that the majority of patients with haematuria should have intravenous urography and cystoscopy. This particularly applies to the over·40 age group, in whom the investigation of even microscopic haematuria will yield a 20% serious disease rate. There is no excuse for complacency when blood is found in the urine. and early referral to a urological unit must continue to be strongly recommended to general practitioners.
